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SSH^I] KWAN.Han Jun 

[^Eie^&ls] 710918-1041224 

134-060 

i^±] k\mmmh\ ^m=? oism ie 203s 

KR 

g^HJI] KWON , Hwan Joon 

[^EJM^&!a] 710918-1041224 

134-060 

i^±] AHS^^AI &m=P- §S§ DIE2H^ 1S 203^ 

[5**11 KR 

imx\i m 42^21 ^soii siskm ?i ^ aoi tisuD. ch 

£121 012 

^ (21) 

pi^goj^j 20 m 29,000 §! 

[3>^S£!^] 6 0 6,000 S! 

[^Gia^asi 0 2i 0 s 

[^AIS^S] 0 ^ 0 8! 

[1^1] 35,000 8! 

[H^AiW] 1. SSfAi- §Ai!Ai(££)_1S[§,^^] 
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nfl, jfl^ ^ afl^ ^T^f ^ 511^ ^JiL» ^ 

# n^lsM^ ^wl-ol^l 3J*1*1* ^-§-^1 A^c *^ 

£ 4 
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*}-8-*>fe tlMEl -f-^lAj^o] v%o]b\ ^Al^l ^ {HYBRID 
AUTOMATIC REPEAT REQUEST METHOD AND APPARATUS FOR IMPROVING DATA COMMUNICATION 
SYSTEMS} 



£ 4^ ^ «lH ttHg- ^ ^^^«J-^0]]A^ 3X)] ^1 
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£4^Kr t-floiE^ *^*Kr ^ 

(convolutional codes)M- tfM- S^(turbo codes) ^ ^^7l 7> A>-g-£)^- 

Forward Error Correction)^ *H ^IM^ sfl^icq *fl*l## jS.^}^ *fl*l^wj- 

^(ARQ: Automatic Repeat Request)^ S.-T- A )~§-^r^ ^M^^ (Hybrid ARQH 3 
-g-sqji 5ft tf. *fl^ ^-^ (Channel coding scheme)^- A}-g-S><^ ^H^l ^^Jl# 

^, ^ ^ Hi ^(throughput )•£ ^o]JL ^^^^ 7 fl^^>7l ^tr ^fl^^* 

A>-g-^>ji 3Ht}. Aj- 7 ] ^-A]AliEfl^. ^a]^, ISDN, ^ *1 H €«-&r 

(Digital cellular), W-CDMA, UMTS, IMT-2000 5E*h #7] 

(FEC: Forward Error Correct ion)^.^- ^i 1 ^^-^^ .2H.(convolut ional codes)M- tfM. 3. 
^-( turbo codes) ^-°] 

<10> -f^i, H l£- l-^^^l ^ *fl#^*HH<^ Sfl^ 7fl^ JS^^T. Cfli=. 
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^7] S. 1-8: #2:44 *§-^9l ^ 44^4^44 n% 44^ 44^: 

^44^3-^ 3^7] 3.71 4^1 ^olEi# ^tr4- (101^:4 ) #4 

^44"£r ^l^T ^7} ^olE^l 444 4^3" ^4tr4. 44 ^44 

4*11 2:71 4^ 4°144 SL^-7} 444^ ^7} ^44:^: 3fl^ ^ ^(version 

number and sequence number) ^Ji^-g" 7>4 A^-(NAK)# 4^44.(10244) 

^, #7l 10244^ sfl^ 4^44 4:S-4 44 ^(Version number)^- 4 s 

(sequence number)* 4^44 4 &&*t sfl^ 44d444 -f-^M 4tr #444- 
4"7l 3E. 1^4^ l^^JI &4 &44 44 4444 tfl^Hfe- ACK4 4 

% ^iL* ^1 4^?r4. tr^, ^41444tt NAK* ^44^ °14 tfl-g-srRr sfl 

^ 3H4» 44^4- 44 44.(1034711) 4« ^a]*V ^4444 s& 44 ^.^-7> ^ 
^344 4^tr 44 ^ 44* 4^4°} ^44.(10444, 10544) 444, 4"7l 
^44^: ^r4tr srfl^J 4 4 4 4 3_^-7} 44 s] ^o^ sfl^i vers ion number 

and sequence number) ^iL4# 7>4 ACK# 44^4.(1064:4) 

4#tr 44 4°1 ^ *114^o v 4444 ^ 44^ 4^£- ^414:44 

^7> oi s.oi^ ACK7> 444 , 4 el 4*fl4 444 «^r44 

4444. 444, #444Tr 4^4 ^7> ^-f , ^ 4^1*^4 1 

tr 44* 4*4^ 4 ^sItt 44(ti - t0)4 ?14 44 44# 
( throughput )°1 -^44 4^44 €4. ?t4, ^-71 £ 144^ SL^-7} sfl^Hl rfl 

*fl44 44^-^-4 44^ ^ 44^44-& 4^*1 4 ^(Selective repeat) ^4-5- 
s £-§-44 4^4 =£4444^ Sl^-7\ 444 44&4 44* 4^r 

4^44. 444, ^44£ ^44^-3.44 2.^-7} ^44 4^4 44 4 s (version 
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number)^ sequence number H ^}±9 t^I^S £.^7} ^^ft 

^fl, -a- ji^^i to *v «i^> *M*-a- -M)*H=- *^<y 

*] to ^, 7fl^ *H ofle^l- JLZ\*}X] to ^^IM- iH^isL 

<14> ^-71 5. 2# t^s}^ -f^^ 4^ *fl^ y <H=HH^ ^r4l# ^3 #3}iL 

^, 201^)ofl>| ^7} sfl^ ^lolE^ 202^1 ^l^^H -SL-f?-^ <^^# * 

^rtbcf. 202^7)1 <*IH ^ sHM 33-^5)13 204^:^1 # ^^to, SL^- 

to^ 203^7)1 # #7] 203#3HH^r ^ ^a]^ 4^1 t-flojEi# 

-tf^Tfl^iLS #71 204^7^^ 2.^-7} sfl^l c-HojE^l- *i&)*Hr ^ 

205#7jHH^ #7] ^oll cfl-g-S}<*| 7fl^ 3xfl ^1 c-HojE-H- ^Altb 

tf. 206#7jHH^r 7fl^ ^ sfl^I HMEiofl tflSfl ^ iHM^l- tq-Al 3^ 
c>l«fl , ^7> ^-^^nf^ ^"71 204^7115. #39 *H ^^M: *fl ^OT-. 

<15> S. 3£r ^ 7fl#^HHH3 ^yj-o]^^- $)6) jr^g- SLo^^jl <& 

# ^-Jl^I 5Z<H ^fl^i^ ^fl^^# ^i^ Ji^^l to ^ ^-g- ^€ 
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sfl^ ^KN^M ^f-^-S-^ zM^-S-S. sfl^H ^r3L°\) -2.313 <^^-g- 

^5. 7\^4r tifl*H*}jL °ln *1]2 ^ zfl^l 

<16> ^ ^^yj-^ 711 (Hybrid ARQ type 1), *fl 

2^ (Hybrid ARQ type 2) ^ *fl3^ ^Sl^HHl (Hybrid ARQ type 3) ^Jl 

<17> ^"71 ^1^ 7fl^^«j-^^ ^7l^^4 Tfl^H^*! o^ig. ^^X\ 

(redundancy) ^, <a^tr ^Jl -§;-§; ^^l^H^r &%r*}3. 

^-i- ^ ^#*>7fl -Al^c!]^^ 

o} ^-g^ofl ^ r-llolEisi- CRC» ^711 ^cf. ^"71 CRC -§-i=K1Jl 

(ACK/NAK)!- ^1^°.^. #^ r 7ll ^cf. <^7}*} r-flolE^ sfl^H] ^_s. 7 > 

oj^ on- ^^l^oll ^tH}. ^ ^Jsq^ W NAK(Negative 

Acknowledgement)* 3^]7H ^^4. ^7l^ olf ol^ofl ^-SLSj- 

€ ^-i- 711 ^?h=r. 

<i8> ZLSiM- Tfll^-^- ^fl*!^^ ^ ^-7)1 xlu|ji 5-1 tf. 

<i9> aJ^S., *ti^^£- ^ ^M^^(Pure ARQH1 wl^><^ ^ej^r^l 

4lJL£] ^ISLtfl^wKS/N: signal to noise ratio)7l- #7>^^- 
°) FEC^l -^-s#(R)S SSj-Sl^ MHS^l-o} iL*lrSj ^7fl^i^^oii tq^-a} 
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#o] #^Hr ^^cf. ^, uflJp- ^ S/N(Signal to Noise ratio)°H*l:E *\ 

1.0(100%)^ ^e^l **ML, ifSL^ R«L.0)°fl i^-S^ 7}%\t\.. 

<20> !;*!], *fll^- ^fl^^^r ^ *lj#^*Hl 3 ^3L7> ^ 

# *r*8*H ^#-8: 7^^. S/N^l ^sHl ^TflgM s^i^aI 
(redundancy) ^, <£^& ^-Jl^ A>-g.s}5.S. «]£t2j°14. , 

<2i> ols^ sfl^JL*!- a>^-5]^ ^ol *j| 2 ^ *«3^ ^^ a o u >14. ^"71 

^12 ^ *fl3^ 7fl^^ J^-^^Ml A>-g-S)^ el^^A^ ojo. ^^o} <£ 

It ^£<H] ^ 7>^^ <LS. ^^[^ ^ ^(Adaptive structure)* 

7>^cf. nJ-s^H ^"71 ^12 ^ ^13^ ^M^^^r >fll^ ^M^fHH ^ 
^sl-iro] jfl^tf. ^, ^jro} S/Nol ^7>^^- ^ft^-^^ ^-3i#(R)ol i 

, ^Is^l S/N°l ^.-ff^^M:^ ^-S#(R)ol 0^1 e^K£^=- e)^^ oj_g. 

^tflS. ^^71 14 SE^- iM^^l* l*H**H 7 >^^ 0^1 e^^l ^ 

<22> aj 7 ]^ ^-71 7)12 ^ *)l3^ *fl^ a <^£) ^-^-4 ^t^. 

<23> #7l *||2^ 7fl #^§^£l 7^-fofl^ S7l ^ AH1 ^-Jr^ Rl* liE^r liH} ^ 

# 4^ ^-S.^S. Ir^-i- ^Sfal, ^-S#ol ^ mcf 3}- 
elci^Ai^ ^^1-i- ^^l^cf. ^-^H 2*1-, 3*1-51 al^fe el^i^lAi^o. 
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<24> -#7] *l|3^-^ ^fl# B J-^ iL^^l (Complementary code) -§--§- 

^y^o) 3.3 .g. i ^-*V wj-Al ojcf. ZL^i4 o.^ -A>7l 7fl3^ 7fl^« 0 >^^: ^ 

<25> #7H>M ^f}- ^ 7fl^^tt 0 >^3}- W-CDMA ol^-f-^UliMHfe- t|~g-:4 

<26> ^^| ( ^ Sfl^^l _2_^-7} ^#5]^ -Mi^T ^, 7fl^ Sfl^S] Sfl 

-^^Kversion number and sequence number) 1 ?]:* ^^^^-S.*! ^sl^ ofl u^-e}- J: 

zfl;^ ol^.^^^ cOrjx olt^-. ^ of°-^ *fl^ ^"%o]e|- £ 

-§-<^>7fl *V ttl^ 7fl^^ 7fl ^SH^ ^1 ^ Sterol} 

<27> 1;^, ^AIS]^^ Sfl^ ^Jr^i- 7fl^ ^$7^ 

*r4!€ sfl^l ^ofl ^^^-8: Sl^Hr 7>^* tiflTfl^al 5^4. 
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*fl ^€ 41 JL#^«y ^w}<>1^ (combining) ^-i- ^^fl fl^K 

^ Aj-^-o]] Hf&(- jS_^ 3tfl^^ ^^Sf 3^ ^^-0.5. 

^ ^fl^^ ^ofl 4^ lit} JL^T^^I ol^-Ol^S^. ^ o. ^^6)] 

4. 

<31> Mj^o} s cf^ s.^^ ^Jr-g-^^^r °l^J^|i11^ ^4 ^*}°)^ 7l 

*$o) *\JgrS)jL °X*) ^1 ^ ^fl^wj-Alofl cfl5flA-l£ ^W]-o]^ 7l^# 4^ 

<32> ^. M^o} cfs. S.^o_ w.^^-^^^ ol^AlAli^O)lA-l ^ 



[«v^oi ^ ^ aj-^j 
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<35> aJ^flS., JL-fr^^l 3*H 7fl ^ Jl^-(NAK) 

:&tr NAK^ sfl^ ^i^K version number and sequence number) 

^ii^-i- if-*Hr tfl ^ ^o)M ^o>^ NAIH^ 3fl5! version number 

and sequence number) sfl^ 4^ S^r^r 4^ ^\^A^\ ^ (Power) 31 1 >§±L# 

# A^r JL^sRr 3iiL°ltK a*V, #7] ^ efl€-8r *D3l^°l sfl 

^ cIM^* a} ^ ^ 5I11S 3^*fl § 3-8: ^-tl^H ^iL°14. 

<36> t-*flS, 3«r°lH3 7l^^l lfl-§-AS ^Zfl ^y r °l^ 7l^# ^-g-^JL <U*1 

3^3}. ^bh^*h ^-l^ 31 ^ ^<HH *H<dsRr ^«H^ *fl^ 

-°3L J^SJ ^£11^ ^Jrjzf^cHl ^o]^ ^ol^l-. & 

^IS^^r-i- ^l7m ^ ^ Jit} JL#^<?1 ^7> o)^6\ ^ ^ ol^s- ^-cf. 
<37> ^ f S. 4^ <g ^Al c^Hl ^ ^fl^fHW^ 2fl^ ^ti^ *r 

^ ^^^>7l $ltr *H<^ Ji<^ul Si^ 

<38> Aj. 7 ] £ 4 § %V^^crj M^o] <g aflofl n}-g- ^ Tfl ofl ^ ^ 3fl % 

7fl#^ ^€ ^5M1 tfl^ol i2.#7 r ^e>^# nfl, ^ 3fl 
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?A ^^Kversion number and sequence number)2H *fl\^ n}3j- *fl*i 

# Att 5^ « *3iL» *l#*Rr ^-g- x\]°}?>}jl $14. 

<39> JE 5^r «U AJa) o}}o|] tcj-3- 4^- ^^J-Alofl^o] ^Alcjo]]^ ^5]^ 

<40> .£ 6£- ^ AjX| c^lofl of 4^ zfl^fHH^ ^w>o]^ <^ *fl<^ 

<4i> <#7] 5. 6^- £r ^ ^a] ojjofl nf^ ^ ^M^^HH^ ^H>o] 

^ *>sJiH3, ^^^5. ^13^31 ^*<HH ^a]£ sjj^is. 

S ^«H^ ^3*H ^X^Rt ^* A*}*} Jl ^r, ^-3<<*l) <^ 

4. 

<42> O^} SL^^r ^S^H ^TgSJ 4} Aj A ] oflofl tCj-S- Aj-^^1 ^ 

4^ OT". £ ^3 «S ^1 « 4€r ^*h§- 5^ ^<H1 
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<«> 1. *m JM* &%«\] ^ 

<44> £ 4^ 401#7lHH 3^1^ 2,7} 3fl^J 31 ^oj ol^^lcf. o] 

^tf. i&of, _£ff-7> iH^r&i^S #7] 402#7}HH sfl^ ^t*}(version 

number and sequence number )^ tMl sfl^i ^l^^ 5^^- 3119 ^S-it S.^r^t NAK 

* °H -§-#*H ^-71 NAKS^-Ei sfl^i ^t^>( version 

number and sequence number)^ ^1 4^ 31 € ^HsJ^r. 

A J"7l ^£5]^ #7] #^1^ 403^-7^1^1^ ^-71 ^±L6fl ^-§-^ 

^l°lEi#^r 7fl #^}7fl #-§-*Hr til^El^ofl tfl^H^ 

^€ £. 51- ^ s£x$ig ^ojrf. ©lel^. ^.aj-ofl rtfe}- ^ ^ 

^€4^1 ^H^H SIS]] ^^0^0] jsLjr 7 |. Aj^o.^ ^£1^ ^- 7 1 ^A]^ 404 

ACK1- #4^: njMir ^"71 402^<fl>H Htl w} 9l$z mi ^^^>( vers ion number and 
sequence number)-!- tMl ^^r^r 0 } 0 ) tb^h 
<45> £ io\)*] ^.o^xIji «l-<4 £. 4^1^ i<^^ji y># tilJE^fl jy.^ ty-^ofl 

^ ^Hr^* ^Tfl £ 4 1 SU*. ^, ^^>^l- ^ ^ zfl^i nflolEi7> 

^3 o_5L ^M^tt 31 *1 ^ ^ i^-ol tl - t0 7} S\±r*\), 

2$\ o}^ ti}^ o]*j) n ^7} Ti^l^ 7^ ^-s- ^6||^ aflo]^ 

-f-Aj-^o] laj-Aio] ^ol7> c]^ THxiTfl ^-g- ^ <*ll» »<H 5S1^ ^flxj^ 

IL^o] a^s)^ -§-#aJ£l iH^H^r 5^)2) ^ E)-o](round trip time)4 5^1^ 

*m Hf<y( pac ket processing time)°l ^l 1 ?}-, ^- »1<?>^> 
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^ «<}^HH^r 57flS] ejj a]t}^- isjo] ^o.^ ^ x^J (round 

trip time), 13^ ^ (processing time)^ QSLS. ^-711^14. nJ-eH , 

*W 3He]« #^Rr 31 a1*HI>M ^o] 7 > ^ <^ ^ oicf. 

3<?1 ^wj-^ selective repeat) ^A^, #7l 5. 4°\}^ x}*\}?>] 

M-E^l ^^-M" ^71^ 2fl^Sl J2^H1 ^Tjl^ol 741^ ZL 

?)JL, sfl^Hl «^ NAK^f sjj^ ai^*} ^ 3xf)^i 7fl^ 

4 4^ ^ 313 ?-m^r &*\&SLg. sfl^ 31^ 

^*3r sfl^Hl sfl^ ^l 1 !*}^ ACK4]Jl» ^Alcfo.^ ^ 

<46> 2. ^ iL^Hl ^ 4^1?H1^°] ^ 

<47> ^^O^e^ sfl^l t-flolEl!- ^^.(501^^1) #7l ^A]^ 

#7l 3,7) Sfl^l t-flolE-l# ^A]^; * #7l ^71 3fl^l C-llolE^l tflsfl 

^ ^ * CRC* 3*>*M -2.^-7} ^#51^ ^^.(502^:^1) #7] ^ofl 0)^ 

SL^7\ #71 ^ tjS^ ^7} SEfl^l CflolE^ #^^l^ofl ^th} 

.(503^^1) 

<48> #7l #T£H ^Sfl ^ «V^o] ^7l #71 ZL7] sfl^ tifl 

°1E--17> *H^efl tfltJ: ^(estimations -f-*H ^tl^.(504 

#31) #71 #71 5fl^ #Bfl7> SKI 5^ °1« 71 *H 7fl*l^g- ^.^*>7ll 

€ zfl^ s(|^Sl ^3 ell^ ^^*r7fl 
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^Cf. (505^1) °M %^9\- QM^r 7]^o) ^ ^ 0_^_ 

7^1 ^ O]^^ ^ 7l§O.S. ^ ^ $1^-. ^^E)^ 7fl 

^ S^r€ *Hl^ ^fl^H^^ 3-?-ofl*r ^ a] ^S]^ sfl^jz]. sfl 

^1*^21 «^r« ^"W. nelJl ^12, 3^ 

^Hl T^A-] sfl^ 7fl^^ o^o^ ^fl^ Am-S^ofl tt}-e}- 6} 5) *> 

flM^ 3.7}^ <*p}S * ^o]^ ; ^p}*]-*!; ^JL#3L 3<?1*] 

^^n. ^t^. *>*m ^*># ^<>m ^-Hsm^m 

*l**Hr ^7l)o]l^ ^71 ^ *H ^S]^ ^iL# SL^& $ 

^ ^s»fl ^c}. ^7] 7]] A]q-e] o,7> 3*HI #4^Rr *1 

7}*} nfl Zj-Zj-i^ 2fl^ nfl o] E] PI, P2, P3^1^ ^7] ^A]o]] pio] ^ 

^€ ^, ^^1^ ^-JL *1 £--?f-7> ^*>^ ^ ^ofl rcj-e]- 47]]^ ^fl^ « 

A^^cfJl 7>^}t}. o]n]]oi]^ A] oi] P2, P3, PI, ?27\ <£^o_S. 

711 ^-SlJl ^ 511^ 7fl ZJ- sfl^ C-HolEil-ofl rfl^fl ^JES] 

^7l ^AlCfO. ^ S fl^O] Aj. 7 ] ^ 

<4 ^eil^ 4^1 ^ ^(version, sequence number)^ ^ NAK ^] Ajo] ^. 

^Tfl ^.(506^31) tb^, ^-7] ^Ajcfo. ^. 7 ] NAK Aljroil -g-^-^ 
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^^l^^Eio) cflojEil-^ ^^.(507^^1) <>H f #7l -8- 

^ ^ 31*1-1- 7M^ .8-33!: 3Efl^ cJM^-g- ^Al^>7fl ^ ^MtJ.. 

#7l #7l 7fl^ Sfl^l cflolEiS.^- ^1*}^ #7l ^AlSV ^fl^i^ Sfl^l 3HEi 

i=fl^fl iLff- ^a>» ^f>}o$ SL^n- ^^^^.(508^7?!) #71 

#71 SL^n- 3*HI cq*n o^ 7> ^jj^l ^^cfJi ^ct^ #7l ^^1*}- sfl^ ^ 

°lBm #^7)l#ofl ^^^.(503^^1) ^l^, #71 ^l^gr #71 SL^ ^AHl 

^# *M ^r^Ml ^^.(504^^1 

xfl^l 508^31) 

<50> 3. ^B>Ql^Qll U)-^ ^ 

<5i> ^a]^o.^e^ 7)1^ sfl^l dlo]^tf ^*V^. (601^711) ol^ ^ 

^ £ 5^ 507#7]H sfl^Kr ^t, #71 ^Alo] A^tV ^ efl 

7>^m =r^^ 4^1 3H^«- ^MtII €4. #71 

4^ HH^M: #71 ^ Cfl^l^l; Z]-^ *mm-Br ^ 

(602^^1) #7l #71 <§j^^ 3g^- 7)^ <a>fl#(PJIH) 

32f MlJE^-O.^ ^MVol^ofl a}-§-^- ^«yxl^ ^^.(603^711) i^cfl, #71 

(P_TH)^ Jg-g- ^^o|l tfl^A^ ^tij-oj^ofl ^^-^1 #0_^ f #7l <y7im(p_TH) 

^ ^1 ^ sgs- 3l^Hl iM^tt 3 «>ol ^ ^ aj-g-^t].. 

<52> n}5M ( ^71 #71 <y7im(P_TH)^.q- ^ ^ ^-Ocfl 

n^. ^h^i* ^i7itbcf. (604^1) *>*m, #7i <a7im(p_TH)^.q- *h 

*1 ^ ^ #?H1 £fl*lH^r #71 2:71 n% ^W><>1^# ^-gfl ^ 7 > Ojs 

^^l£^- (605^711) 
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